Purpose: This study is intended to provide an overview of diagnostic and treatment services for patients with psychogenic nonepileptic seizures (PNES) across China. Methods: Using a questionnaire devised by the PNES Task Force of Neuropsychiatry Commission of the International League Against Epilepsy (ILAE), we conducted a survey among Chinese health professionals at the Sixth Advanced International Course: Clinical Epileptology. Descriptive analyses were performed. Results: Responses from 102 eligible clinicians were analysed. Responses were received from urban areas in 20 provinces/municipalities around China. Most respondents were neurologists. The results showed that hospitals in urban China were mostly well-equipped, and that health professionals' understanding of PNES largely reflected current international expert opinion. However, many of the participants would not actually make the diagnosis, and most provided neither follow-up nor treatment (especially psychotherapy) for patients with PNES. Only about one third of the patients diagnosed with PNES were estimated to receive at least one appointment for psychological treatment. In the opinion of the respondents, tacit trauma (neglect and stress) play an important role in the development of PNES. The main obstacles to patients with PNES accessing health services for their condition were thought to be lack of knowledge or awareness among health professionals, patients and society. Conclusion: Despite good access to equipment, diagnostic and treatment services for patients with PNES in China are currently deficient. Education programs about PNES with different target groups, and more effective referral and social security systems emerge as particular development needs from this survey.
Introduction
Psychogenic Nonepileptic Seizures (PNES), also known as Dissociative or Conversion Seizures, are one of the commonest differential diagnoses of epilepsy. Although there has been an increasing number of studies on the aetiology [1] , diagnosis [2, 3] and treatment [4, 5] of PNES, relatively little is known about the actual provision of services for patients with this diagnosis around the world. In order to address this question, the PNES Task Force of Neuropsychiatry Commission of the International League Against Epilepsy (ILAE) carried out an international survey among health professionals intended to investigate how patients are diagnosed and treated in different countries [6] . In the present study, we have used the ILAE questionnaire among Chinese health professionals to provide an overview of diagnostic and treatment services across China.
Materials and methods

Participants
The survey was conducted at the Sixth Advanced International Course: Clinical Epileptology, which was held at Chengdu City, Sichuan Province, China, from August 21st to August 26th 2016. Hosted by the China Association Against Epilepsy (CAAE), Sichuan Association Against Epilepsy (SAAE) and West China Hospital, the course focused on the diagnosis, treatment and rehabilitation of people with epilepsy (PWE). The health professionals attending the course were mostly neurologists routinely involved in the treatment of PWE, but also likely to come across patients with PNES in their daily work. They therefore represented a similar group of professionals to those who have completed equivalent surveys in other countries [6] .
We distributed the questionnaires to the health professionals attending the course when they were registering, and reclaimed the questionnaires at the end of each meeting day.
Questionnaire
The questionnaire includes multiple-choice question and some open questions and was expected to take ten to 20 min to complete. It comprised of five sections with a total of 35 questions:
A About yourself: general information of the respondents (16 questions) . B About PNES in your area: gender distribution of patients and possible aetiological factors of PNES (two questions). C About your diagnostic service for patients with PNES: availability of several diagnostic tests (four questions). D About your management of PNES: communicating the diagnosis, following patients up, and treatment of PNES (ten questions). E About the health service you work in: medical payment methods, and reasons why some patients with PNES have difficulties to access medical services (three questions).
The questionnaire was translated from English into Chinese by two independent native-speaking authors who were also fluent in English. Then the two Chinese versions were reconciled into one by discussion and agreement between the two authors, producing a final version which was used in this survey.
Statistical analysis
Descriptive data analyses were performed using SPSS version 19.0 (SPSS Inc., Chicago, IL, USA). Additionally, for question 11-16, which described the participants' work with patients with PNES, we compared the answers of fully-trained participants with those of participants still in training using chi-square tests or Fisher's exact tests.
Results
One hundred and forty-seven questionnaires were distributed and 121 were returned. Nineteen of the 121 reclaimed questionnaires were excluded because fewer than 90% of the questions had been answered. Ultimately, 102 questionnaires were included in the data analysis. We presented the results respectively in Tables 1-7 , and the key points were summarized in Table 8 for clarification and salience.
About yourself (Tables 1 and 2)
All of our participants were from urban areas. Respondents practiced in different parts of China, including 20 provinces/ municipalities, covering all of the six geographical regions of the country [7] . Most respondents (71.6%) were neurologists with a special interest in epilepsy (epileptologists). Other specialties included general neurologists, neuropsychologists and neurosurgeons. Some participants practiced in more than one medical speciality. Fifty-five percent of respondents were fully trained, and the rest were still in training.
Amongst the participants, 27.5% stated that they personally diagnose PNES; 21.6% that they arrange treatment for PNES; and 38.2% that they provide follow-up for patients with PNES. With regard to their level of confidence about diagnosing and treating PNES, 61.7% of the participants stated that they were familiar with the typical appearance of PNES; while only 16.6% knew how to arrange or provide treatment for patients with PNES. Only 8.8% replied that they were sufficiently familiar with psychotherapy to know how this treatment might help patients with PNES. The fully trained participants were significantly more confident in diagnosis and treatment of PNES and reported being more practiced in these activities than those still in training. However, senior respondents were not more familiar with psychotherapy than trainees. (Table 3) Of the participants who stated that they made at least made one diagnosis of PNES per year (n = 94, according to question 12), 74.5% saw PNES more often in women than in men (see Table 3 ). The three most commonly endorsed potential aetiological factors were childhood emotional/physical neglect (considered relevant in a mean estimate of 30.4% of cases), school pressures (29.8%), and Family conflict/pressures (27.6%). Other major aetiological factors (endorsed by more than a quarter of the respondents) included accumulated life stress and anxiety.
About PNES in your area
About your diagnostic service for patients with PNES (Tables 4 and 5)
Most of our respondents had access to inpatient video-EEG (83.3%) and magnetic resonance imaging (MRI) of the head (82.4%). They estimated that MRI of the head would be available for 66.1% and routine EEG for 65.4% of their patients with PNES. The mean estimate of the proportion of patients with PNES whose diagnosis was supported by the video-EEG recording of a typical attack (the diagnostic "gold standard" [3] ) was 54.5%. (Table 6) The vast majority of respondents (81.4%) said that it was typically the neurologists who first communicated the diagnosis of PNES to the patient. Face-to-face explanation was the most frequently used mode of communication. When discussing the diagnosis with patients, most of the participants (69.6%) would say something like "the causes of PNES are complicated. There may be predisposing factors, factors which first started attacks and factors which maintain the problem". Respondents stated a preference for following up the following subgroups of patients with PNES: those with additional epilepsy (74.5%), patients in whom there continues to be doubt the diagnosis (58.8%), and patients undergoing antiepileptic drug (AED) reduction and withdrawal (51.0%). The respondents most commonly endorsed individual psychological treatment as most effective for PNES (73.5%). Although psychotherapy was described as available for most private patients (75.5%) and publicly insured patients (72.5%), it was estimated that only 40.5% of the patients diagnosed with PNES would gain access to individual psychological treatment in reality, and even fewer were estimated to be offered at least one appointment for psychotherapy (35.5%). The most commonly available treatment for patients with PNES was education -i.e. explaining the diagnosis to the patients -which about 56.7% of the patients were thought to have access to.
About your management of PNES
3.5. About the health service you work in (Table 7) It was estimated that 45.8% of the medical expenses related to PNES care were self-pay, and 42.4% covered by insurance or government health care. Other means of payment were rarely used. Nearly all (97.1%) of respondents said that patients would not receive disability benefits because of PNES. The most common hurdles to accessing diagnostic or treatment services for PNES were thought to be: lack of popular awareness of PNES (51%), illiteracy (44.0%) and lack of accessible healthcare practitioners who know about PNES (40.5%).
Discussion
This was the first survey of Chinese health professionals on health services for and attitudes towards PNES. The ILAE PNES Task Force has previously conducted a worldwide survey capturing responses from 63 countries and explored differences in the level of service provision in relation to per capita gross national income (GNI) calculated using the World Bank Atlas method [8] . According to these criteria, China, whose GNI in 2014 was $7380, is a middle income country (MIC, $4126-12,735).
Our findings suggest that hospitals in urban China are mostly well-equipped with diagnostic machinery. The respondents to our survey had access to the most important medical devices used in the diagnosis of patients presenting with seizures (question 19). Overall, the level of accessibility of investigations was on a par with 0.109* I do not know anything about psychotherapy or how it might work for PNES. that reported by healthcare practitioners in other MICs [6] . However, health professionals in China had greater access to inpatient video-EEG (83.3%) and MRI (82.4%) than respondents from other MICs in the previous study [6] . In keeping with this, it was estimated that video-EEG was used in the diagnostic process in 57.7% of patients with PNES (question 20) , and that the diagnosis of PNES was supported by the "gold standard" of recording a typical attack with simultaneous video-EEG in 54.5% of cases (question 21) -a considerably higher proportion than the mean estimate from other MICs (30%) [6] . So, in terms of access and use of "hardware", China excelled among MICs. Despite the good provision of "hardware", however, the "software" relating to PNES was less impressive. Although 61.7% of the participants answered that they knew how to diagnose PNES (question 14), only 27.5% of them would make the diagnoses personally (question 11), and even fewer (16.6%) were confident about the treatment of PNES (question 15). However, our participants were relatively young with half still in training (see further discussion under the limitation section). Focusing exclusively on the fully-trained participants, the confidence-gaps between China and other MICs (73.3% versus 88% in diagnosis; 30.3% versus 55% in treatment) was still apparent, albeit significantly smaller. Whereas fully-trained participants in this study were much more confident in the diagnosis and treatment of PNES (question 14 & 15) , and were more likely to report being actively involved in making the diagnosis and arranging treatments, respondents who were still in training reported personally communicating the diagnosis more often than the senior respondents (question 11). It is a common practice in urban hospitals of China that senior doctors make diagnostic and therapeutic decisions, while junior doctors do more "front-line" work including communicating diagnoses. This may also explain why the number of patients diagnosed per year or under current care did not differ between participants who were fully-trained and those in training (question 12 & 13) -despite the fact that senior doctors were considered in charge of diagnostic and treatment decisions, junior ones also participated in the discussions of the diagnosis and the care processes, so they might consider patients diagnosed or treated by their medical teams as "their own". Despite these considerations, the fact that many of our participants would not make the diagnosis of PNES at all also raises the possibility that many patients with PNES carry erroneous diagnostic labels (such as a misdiagnosis of epilepsy) and never receive the diagnosis of PNES: this problem was also highlighted by a previous study based on a cohort of 64 Chinese patients with PNES, which showed that 20 (31.3%) had initially been misdiagnosed with epilepsy [9] . Once the diagnosis is made, it is typically communicated by neurologists (question 23) -however, given that most of the respondents were neurologists, it is possible that this result reflects respondent bias. In their explanation of the condition, the respondents most frequently used statements reflecting their knowledge and understanding of PNES -casting PNES as a mental health problem, which had complicated causes and could improve with psychotherapy (question 25). Debatable as it might be, this account of PNES essentially concurs with recent international expert statements about PNES [4, 10] .
The treatment most likely to be accessible to patients was education, which meant telling the patients or their family about the diagnosis (question 29). Although previous studies have emphasized how important a good explanation of the diagnosis is as a first intervention, and that such explanations can be effective in some cases without more elaborate additional treatment [11] , in urban China only about half of the patients diagnosed with PNES were thought to receive such an explanation. The concept of PNES is not easy to explain clearly, and some doctors may not fully understand this condition themselves (question 14) . What is more, many patients, especially those of low socioeconomic status and those with a poor educational background, may struggle to understand complex explanations. So, as responses to question 25 revealed, some of our participants did not discuss the diagnosis of PNES, or did not offer detailed explanations. It is possible that illiterate patients were particularly likely not to receive an explanation. Other treatments were even less accessible (question 29).
In line with recent evidence [12, 13] , nearly three quarters of respondents considered individual psychological treatment (including CBT) as most effective (question 28). However, the overwhelming majority neither provided psychological treatment, nor were they able to describe how psychotherapy might help patients with PNES. Only about one tenth of the respondents described themselves as able to do this (question 16). Meanwhile, over two thirds would refer patients to others when PNES were suspected or diagnosed (question 11). "Others" is likely to include psychologists, psychiatrists or other health professionals in this context. It seems that psychotherapy services are widely developed in urban China. Three quarters of our participants answered that, in their areas, psychological treatments were available for private or publicly insured patients (question 30). However, they also estimated that only 40.5% of the patients with a diagnosis of PNES would in reality have access to individual outpatient psychological treatment (question 29), and even fewer (35.5%) would be offered at least one appointment (question 31). This suggests that most patients with PNES diagnosed in China would currently not receive any psychotherapy. Possible explanations might include the poor understanding of psychotherapy by diagnosticians of PNES, insufficient importance attached to psychotherapy, the inefficient referral system, and the economic burdens as we will discuss later.
Most respondents would not follow-up patients with PNES as a matter of principle, but they would follow up patients with PNES when they had additional epilepsy, when the diagnosis of PNES was in doubt, or when they were reducing AEDs (question 36). In other words, follow-up was usually considered important as long as there was some more specifically "epileptological" work to do. It seemed that most respondent considered the on-going treatment of patients with PNES as beyond the scope of their service.
The medical expenses relating to PNES were estimated to be shared in equal measure by patients themselves and by insurance/ government health care (question 33). However, hardly any respondents thought that patients would receive any disability benefits because of PNES (question 34), compared to 23% in other Table 5 Diagnose rate by the "gold standard", and the application of psychiatry/psychological assessments (N = 102). MICs and 50% in high income countries [6] . Two major reasons might be responsible for this. First, PNES often fail to attract the recognition and concern they deserve as an important cause of disability in China. Doctors will rarely recommend disability assessments to patients with PNES. And when appraising an individual's disabilities associated with PNES, assessors may make misdiagnoses (as discussed above), or suspect malingering. Another reason for the low rate of disability benefits reported may be that individuals with PNES are unwilling to go to a disability appraisal institution or receive a label of disability because of the stigma associated with the disorder [14] . In any case, this result suggests that many patients with PNES in China face significant economic problems, which will further limiting access to potentially costly psychotherapy.
The survey provided some interesting insights into the opinions or attitudes of Chinese health professionals towards PNES. The vast majority (74.5%) reported seeing PNES more often in women than in men, some only saw it in women (question 17). This finding remains unexplained but is consistent with the gender ratio described in the international literature [15, 16] . Responses to the question about aetiological factors (question 18) were very variable suggesting that there was a lot of uncertainty about the aetiology of PNES. No single factor suggested on the questionnaire attracted endorsement from the majority of respondents, even the most commonly recognized factor (childhood emotional/physical neglect) was only identified in under one third of patients with PNES. Childhood emotional/physical neglect was considered a relevant factor more frequently than abuse. Other noteworthy factors included school pressures, family conflict/pressure, and accumulated life stress etc., all relating to pressure or stress. It seems that tacit traumas (neglect and stress) were considered more harmful. Similarly, it has been previously revealed that the most common What is your best estimate of the proportion of your patients with PNES who will be offered at least one appointment for psychological treatment? 35.5 AE 24.0 (0-100) 32. If psychological treatment is offered in your area, what is the typical waiting period from the time of referral to the first appointment in months?
(n = 88) 0.9 AE 0.7 (0-3.5)
no psychotherapy is available 14 (13.7)
a The questions begin with the same numbers as them were numbered in the questionnaire. b Data are expressed as Mean AE SD (range) or number (%). Table 7 The health service for patients with PNES (n = 102). precipitating factors for PNES in children would appear to be school-related difficulties and interpersonal conflicts within the family [17] . Childhood sexual abuse, a factor recognized often in western countries [15, 18] , was only estimated to be relevant in a mean of 11.0% of Chinese patients. Other studies on the possible link between sexual abuse and PNES have yielded contrasting results between Eastern and Western cultures. Like our survey, former studies also found that a history of abuse (sexual and physical) was rarely reported in China [9] , as well as other Asian countries, such as Iran [15] and India [19] . It may be that other psychopathological mechanisms explain development of PNES in Eastern cultures. However, it is also possible that the difference in the reported prevalence of sexual abuse is the result of underreporting by Eastern respondents. Chinese patients and doctors may be more uncomfortable to talk about sexual issues than their Western counterparts. Lastly, when asked why it may be difficult for patients with PNES to receive health services, our respondents identified a number of different reasons, the top three being a lack of popular awareness of PNES, illiteracy, and lack of accessible healthcare practitioners sufficiently knowledgeable about PNES (question 35). Importantly, these hurdles to accessing diagnostic or treatment services for PNES were all about awareness and education. This suggests that improved education at different levels (society, health professionals, patients themselves) could be of great benefit to patients with PNES in China.
Limitations
When considering these findings, one should bear in mind that they were subjective answers reflecting the personal experience of respondents. While they may reflect current reality in China, they should be interpreted as a definitive, accurate reflection of the current state of provisions for people with PNES. And there are several limitations we must clarify.
First, we distributed the questionnaires at the Sixth Advanced International Course: Clinical Epileptology, as a result, the participants were mostly neurologists who usually dealt with PWE and patients with PNES. However, some of the participants were relatively young (79.5% of them were 21-40 years old, and 45.1% were in training), and inexperienced. When considering the comparisons between respondents from China and those from other MICs in the previous study, readers would notice that fewer health care professionals from China stated that they have personally diagnosed PNES (27.5%) than those from other countries (88%). It is possible that this reflects differences in professional hierarchies or how different medical subspecialities (such as neurology and psychiatry) collaborate in China and other countries, but it may have had an effect on the respondents' answers. We note that the proportion of respondents fully trained was lower in this study about China than in the previous study about services for PNES in other MICs [6] . Second, although respondents came from all six areas of China, they all worked in urban areas, suggesting that the results may not reflect the situation in rural China very well. In the last few decades, the urban population of China has been increasing with a quick pace. In 2011, China's urban population exceeded rural population for the first time, and by the end of 2015, the urban population reached 0.77 billion (versus 0.60 billion of rural population) [20] . Still, there is nearly half the population living in rural China, where the situation of PNES caring is poorly known.
Third, the ILAE questionnaire was generated by an international panel and developed in English for use around the world. It was not specifically aimed to explore the situation in China. In order to facilitate comparisons with other countries, we did not make adjustments for the Chinese language, cultural beliefs or styles of medical practice. The medical system in China is differently organized and faces unique challenges, such as the limited time for the care of each patient and designated roles of personnel and resource. These factors would limit the interventions available for PNES patients. Therefore, the unadjusted questionnaire design might have effects biasing the results of the survey. And questions, which might have been of particular interest in the Chinese context, for instance the role of Traditional Chinese Medicine in the treatment of PNES, were not included. Furthermore, the translation was not performed following the Brislin technique [21] , which involves the backward translation into the original language and the approval of the authors of the original version. The nonstandard translation (and the reporting of the findings in English) may have introduced additional biases, as the process of translation inevitable introduces changes in meaning. In the future a revised version to reflect such adjustments may be necessary for more accurate assessment to help advance the diagnosis and management of PNES in China.
Conclusion
In summary, this survey revealed a number of deficiencies of current diagnostic and treatment services for patients with PNES in China, especially in terms of the understanding and provision of psychotherapy. On the positive side, as an effect of the accelerated economic development of the last few decades, hospitals in urban China are mostly well-equipped, and the understanding of PNES reflected by the responses from health professionals mostly concurred with international expert opinion about the nature and best management of PNES. On the other hand, although more than half of our participants knew how to diagnose PNES, many stated that they would not actually make this diagnosis. In most cases, they provided neither follow-up nor treatment (especially psychotherapy) for patients with PNES. Only about one third of their patients with PNES were estimated to receive at least one appointment for psychological treatment. According to the respondents, tacit trauma (neglect and stress) could play a more important role in the development of PNES than abuse (especially sexual abuse). The main obstacles stopping patients with PNES from receiving health services were considered to be lack of knowledge or awareness in society, among health professionals, and patients themselves. To achieve better diagnostic and treatment services for patients with PNES, education targeting different recipients, and more effective referral and social security systems emerge as particular priorities from this survey.
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